
INTRODUCTION

Femoral neuropathy is a rare, but unpleasant condi-
tion, characterized by quadriceps muscle weakness 
resulting in difficulty in knee extension and hip flexion, 
significantly affecting the functional outcome. Often, it is 
accompanied by groin pain and numbness of the antero-

medial thigh. It is reported to be caused by iliacus hema-
toma from complications of pelvic and hip surgery [1], 
retroperitoneal bleeding induced by anticoagulant agents 
or clotting disorders [2], inguinal repair [3], or after renal 
transplantation [4]. Other possible etiologies include pel-
vic tumors [5], and pelvic radiation [6]. Unless occurred 
immediately after surgery, most related symptoms devel-
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Compressive femoral neuropathy is a disabling condition accompanied by difficulty in hip flexion and knee 
extension. It may result from retroperitoneal hematoma or bleeding, or from complications associated with pelvic, 
hip surgery, and renal transplants. A 55-year-old female with autosomal dominant polycystic kidney disease 
presented with proximal muscle weakness in lower extremities. The patient experienced recurrent renal cyst 
infection, with aggravated weakness during each event. Electromyography and nerve conduction study revealed 
bilateral femoral neuropathy. Computed tomography and magnetic resonance images were added to further 
identify the cause. As a result, a diagnosis of femoral neuropathy caused by enlarged polycystic kidney was made. 
Cyst infection was managed with antibiotics. Renal function was maintained by frequent regular hemodialysis. 
While avoiding activities that may increase abdominal pressure, rehabilitation exercises were provided. Motor 
strength in hip flexion and knee extension improved, and was confirmed via electrodiagnostic studies.
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op occultly, and are frequently overlooked by clinicians 
[7].

This case report describes a patient with femoral neu-
ropathy caused by autosomal dominant polycystic kidney 
disease (ADPKD). We conducted a comprehensive review 
of current literature available on this subject. It is the first 
case report of its kind.

CASE REPORT

A 55-year-old woman was diagnosed with ADPKD in 
2013. Six months after the diagnosis, she started dialysis, 
and was undergoing hemodialysis three times weekly 
ever since. She had a history of recurrent cyst infection 
requiring hospitalization four times: May 2014, January 
2015, February 2016, and July 2016. Because of the weak-
ness, she sustained a fall in July, which resulted in left 
knee contusion. Knee MRI showed intact knee ligaments. 
She was referred to the Department of Neurology of Ilsan 
Paik Hospital in August 2016 for possible myopathy pre-
senting with slowly progressing proximal lower extremity 
weakness. Such weakness was reported to have started 6 
months ago with fluctuation, from February 2016. Physi-
cal examination revealed severe abdominal distention, 
and mild quadriceps muscle atrophy. Manual muscle test 
(MMT) right/left showed hip flexion 2/2+, knee extension 
2/2+, ankle dorsiflexion 5/5, and ankle plantarflexion 
5/5. Both knee deep tendon reflexes were decreased.

Nerve conduction study (NCS) was performed on the 
second day of admission. Femoral nerve motor conduc-
tion study showed decreased amplitude, 0.6 mV on the 
right side and 1.4 mV on the left side (Table 1). Sensory 
NCS for saphenous nerve revealed no response on the 
right side, compared with amplitude of 7.4 V on the left 
side (Table 2). Needle electromyography (EMG) indicated 
positive sharp waves and fibrillation potentials at rest in 
both vastus lateralis and vastus medialis muscles. Motor 
unit action potentials (MUAP) of these muscles displayed 
polyphasic morphology. Partial interference patterns 
were observed at maximal volition (Table 3).

Computed tomography (CT) scan was performed to 
identify the kidney size. It showed massively enlarged 
kidneys occupying the whole abdominal cavity: right 
kidney measuring 28.2 cm and left kidney 23.9 cm in long 
axis diameter due to polycystic change (Fig. 1). Pelvic 
magnetic resonance imaging (MRI) revealed femoral 
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nerve compression at the origin on the right side (Fig. 2). 
Femoral nerve contour and signal showed no abnormal-
ity below hip level. Based on the clinical symptoms, and 
findings from NCS, EMG, and MRI, a diagnosis of com-
pressive femoral neuropathy was made. Plexopathy was 
excluded because the weakness, EMG and NCS findings 
were inconsistent. The obturator nerve was not involved, 
probably due to its relatively antero-medial location to 
the femoral nerve.

Surgery for the removal of polycystic kidney was indi-
cated, but the patient desired to schedule the surgery lat-
er, due to surgical challenges. The patient was transferred 
to the Department of Physical Medicine and Rehabilita-
tion for conservative care. 

During rehabilitation, she suffered another cyst in-
fection in October 2016. Motor weakness temporarily 
progressed during the episode, but after antibiotics treat-
ment, motor strength improved. The patient underwent 
hemodialysis three times per week to maintain renal 
function. Daily education to avoid activities increasing 
abdominal pressure was provided. The patient was asked 
to avoid excessive hip flexion when sitting, and also avoid 
performing Valsalva maneuvers during regular activities. 
Straight leg raise, knee extension, and gait training exer-
cises were added, with minimal increase in abdominal 
pressure. Finally, after 2 months, MMT showed improve-
ment in right/left hip flexion 3-/3, and knee extension 
3/3. After all, the patient was able to ambulate with mini-
mal assistance, and even with supervision when walking 
short distance.

Seventy-four days after the initial analysis, NCS and 
EMG were performed again. The amplitude of femo-

ral nerve compound muscle action potential increased 
from initial 0.6 mV to 1.3 mV on the right, and from 1.4 
mV to 1.9 mV on the left side (Table 1). While there was 
no response in right saphenous NCS initially, it showed 
improved amplitude of 3.7 V. Further, the left saphe-
nous nerve amplitude increased from 3.1 V to 7.7 V 
(Table 2). On the EMG study, polyphasic MUAP turned 
into a normal pattern, while both vastus medialis and 
vastus lateralis muscles showed persistent positive sharp 
waves (Table 3). The vastus lateralis and vastus medialis 
muscles, which showed reduced (partial) interference 

Fig. 2. Axial T2-weighted image shows femoral nerve 
compression by polycystic kidneys (white arrow) in coro-
nal view. The posterior division of lumbar plexus display-
ing the femoral nerve origin shows irregular contour, 
compressed by renal cysts.

A B

Fig. 1. Abdominal/pelvic com-
puted tomography illustrates 
enormous polycystic kidney cov-
ering the entire abdominal cavity 
in transverse view (A) and coronal 
view (B).
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patterns in the initial EMG study demonstrated increased 
interference at follow-up, but not adequate to distinguish 
as full (complete) interference patterns. This result sug-
gested insufficient motor unit recruitment and partial 
recovery in knee extension motor strength, from 2/2+ 
to 3/3 in MMT right/left. The functional level improved 
from wheelchair dependence to independent gait with 
minimal assistance. Unlike the initial study, fibrillation 
potentials were detected only in the right vastus media-
lis. The adductor longus muscle did not show abnormal 
spontaneous activities.

DISCUSSION

Polycystic kidney disease is characterized by the pres-
ence of fluid-filled renal cysts with progressive cyst for-
mation and extensive renal enlargement that frequently 
results in end-stage renal disease. A study reported a pa-
tient with polycystic kidney disease who underwent bilat-
eral nephrectomy carrying a total kidney weight of 22 kg, 
which was approximately 20% of the total weight [8]. The 
frequently accompanying hepatic cysts in ADPKD may 
induce the compression of inferior vena cava, hepatic 
veins, or bile duct by the mass effect. The enlarged kid-
neys in ADPKD are known to cause intestinal obstruction 
by compression [9]. However, enlarged kidneys causing 
femoral nerve compression have never been reported. 
As indicated earlier, the previously reported causes of 
compressive femoral neuropathy include mostly iliacus 
hematomas after pelvic or abdominal surgery [1], or after 
anticoagulant use [2].

The femoral nerve is the largest branch of the lumbar 
plexus, which arises from the posterior division of the 
ventral rami of the L2–L4 spinal nerves. Initially, it passes 
through the psoas muscle and then between psoas and 
iliacus shallow groove. The nerve exits the pelvis through 
the femoral canal under the inguinal ligament into the 
femoral triangle. At a short distance below the inguinal 
ligament, the femoral nerve divides into muscular and 
cutaneous branches which are distributed to the quad-
riceps, pectineus, and sartorius muscles. Due to its ana-
tomic location, femoral neuropathy is known to occur in 
about 2% of renal transplant patients from perioperative 
nerve compression and ischemia [5].

Similar to femoral neuropathy associated with post-
renal transplants, direct compression on the nerve is the 

likely cause of femoral neuropathy in polycystic kidney 
disease. Other factors such as the temporary mass effect 
on blood vessels supplying femoral nerve may play a role 
in the pathogenesis. In this patient, motor weakness of 
the lower extremities developed in February 2016, when 
she was admitted for infected kidney cysts. Since then, 
exacerbation of motor weakness recurred intermittently, 
which again improved partially after antibiotic treat-
ment. On each cyst infection episode, the size of renal 
cyst increased due to inflammation resulting in compres-
sion femoral nerve, which explains the reason for motor 
weakness aggravation after infection of kidney cysts.

In this patient, MRI failed to reveal obvious femoral 
nerve compression on the left side due to the follow-
ing reasons. First, MRI was performed when the motor 
weakness was not at its peak, and when concomitant cyst 
infection was present. Second, motor weakness of the left 
lower extremities was not as severe as the right side, and 
therefore, relatively less distress due to left femoral nerve 
may not have resulted in obvious compression on the MR 
image. 

In polycystic kidney disease, the total kidney volume 
indicates the extent of disease progression. Hypertension 
is related to progressive kidney enlargement and is an in-
dependent risk factor for progression to end-stage renal 
disease [10]. Therefore, controlling hypertension attenu-
ates kidney enlargement. In this patient, by maintaining 
renal function with regular hemodialysis, a stable blood 
pressure was maintained, which may have delayed renal 
enlargement. 

The effect of rehabilitation strengthening exercise on 
femoral neuropathy is not well understood. Nevertheless, 
Sharma et al. [5] reported that all 184 patients with acute 
femoral neuropathy following renal transplant surgery 
recovered complete motor function within 4–9 months 
after physical therapy. Furthermore, significant improve-
ment in motor deficit was reported within 4–8 weeks 
from symptom onset [5]. Similar improvement was dem-
onstrated in this patient. Educating the patient to avoid 
posture and activities resulting in increased abdominal 
pressure may have limited further femoral nerve com-
pression.

In conclusion, this study is the first case report demon-
strating femoral nerve compression caused by ADPKD. 
EMG and NCS should be considered for polycystic kid-
ney disease patients with weak hip flexion and knee ex-
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tension. CT and MRI can assist in further identifying the 
etiology. Symptoms may progress due to infected renal 
cysts. Maintenance of renal function and management of 
cyst infection is crucial to accelerate recovery. Rehabilita-
tion exercises and avoidance of aggravating posture and 
activities may prevent exacerbation of nerve compres-
sion. 
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